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ABSTRACT: 

PURPOSE: To prevent frost of an evaporator, and remove 
cloudiness of window 

glass even when a car outdoor temperature is lowered to a 

prescribed 

temperature or less. 

CONSTITUTION: A heater core 5 is arranged in a duct 2 so 
as to heat air 

cooled by an evaporator 4 by using cooling water of an 
internal combustion 

engine, and an ECU6 is arranged in an automatic air 
conditioner 1 for an 

automobile so as to carry out frost cut control according 
to detecting signals 

of an outside air temperature sensor 33 and an after 
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evaporation temperature 

sensor 35. Even when a car outdoor temperature is lowered 
to a prescribed 

temperature or less and a car indoor temperature is also 
low and car indoor 

relative humidity is high when an occupant gets on a 
vehicle and starts the 

internal combustion engine, if a stopping indication 
temperature of a 

compressor 18 is reset to a target temperature lower than 
usual, even if a 

detecting temperature of the after evaporation temperature 
sensor 35 is lowered 

to an ordinary target temperature or less, blowoff air by 
the evaporator 4 can 
be dehumidified. 
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Claim 

1 . An air conditioner for a vehicle characterized in that it is equipped with a duct for 
sending air into the interior of a car, 

a cooling means for cooling the air which flows in said duct, 

a heating means for heating the air which flows in the aforementioned duct utilizing the 
cooling water for the internal combustion engine, and 

a controller having a cooling temperature detection means for detecting the temperature of 
the cool air cooled by the aforementioned cooling means which stops the operation of the 
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aforementioned cooling means when the cooling temperature detected by said cooling 
temperature detection means has dropped to or lower than a temperature at which the 
aforementioned cooling means is instructed to stop operating; and 

the aforementioned controller has an ambient air temperature detection means for 
detecting the temperature outside of the car; whereby, 

the temperature at which the aforementioned cooling means is instructed to stop operating 
is set to a target temperature lower than the temperature to which it is normally set when the 
ambient air temperature detected by the aforementioned ambient air temperature detection means 
has dropped to or lower than a prescribed temperature at the time of the startup of the 
aforementioned internal combustion engine until the aforementioned internal combustion engine 
reaches a prescribed operating status. 

Detailed explanation of the invention 
[0001] 

Industrial application field 

The present invention pertains to an air conditioner for a vehicle. In particular, it pertains 
to an air conditioner for a vehicle in which the temperature at which a compressor, which 
compresses a coolant evaporated by a refrigeration cycle evaporator and sends it out, is instructed 
to stop operating is changed. 

[0002] 
Prior art 

At the start up of the internal combustion engine upon getting in a parked car, the 
temperature of the cooling water which flows from the internal combustion engine into the heater 
core is low. Thus, the temperature inside of the car is not controlled, and the interior air 
temperature has dropped close to the ambient air temperature. Furthermore, when the ambient air 
temperature has dropped to 0°C or lower because the relative humidity inside of the car is 
increased by inhaled and exhaled air, the windshield is likely to be frosted. 

[0003] 

The frost on the windshield can be removed by activating the dehumidifier in the car air 
conditioner. However, in general, the compressor is designed such that it is turned off when the 
cooling temperature of the evaporator drops to or lower than the temperature at which the 
compressor is instructed to stop operating (for example, 3°C) in order to prevent the evaporator 
from being frosted. 
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[0004] 

Thus, when the ambient air temperature has dropped to 0°C or lower at the internal 
combustion engine start up, the cooling temperature of the evaporator never gets higher than said 
temperature. Therefore, the air conditioner could not carry out the dehumidifying operation, so 
the frost on the windshield could not be removed until approximately 5 min after the internal 
combustion engine was started when the cooling water which flowed from the internal 
combustion engine into the heater core reached a prescribed temperature. 

[0005] 

Accordingly, a technology in which, after a forcing switch provided on the operation panel 
is actuated manually, the compressor is run forcibly for a fixed period of time in order to remove 
frost on the windshield during the winter when the ambient air temperature has dropped to 0°C or 
lower is disclosed in Japanese Kokai Utility Model No. Sho 57[1983]-85167. 

[0006] 

Problem to be solved by the invention 

However, in the prior art, if an attempt was made to run the compressor for a fixed period 
of time forcibly by pressing the forcing switch when the ambient air temperature was 0°C or lower, 
the cooling temperature of the evaporator dropped far below the temperature at which the 
compressor was instructed to stop operating, resulting in the problem that the evaporator ended 
up being frosted. 

[0007] 

The purpose of the present invention is to present an air conditioner for a vehicle by which 
frosting of the cooling means can be prevented, and cloudiness on windshield can be removed 
even when the ambient air temperature has dropped to a temperature lower than a prescribed 
temperature. 

[0008] 

Means to solve the problem 

The present invention is equipped with a duct for sending air into the interior of a car, a 
cooling means for cooling the air which flows in said duct, a heating means for heating the air 
which flows in the aforementioned duct utilizing the cooling water for the internal combustion 
engine, and a controller having a cooling temperature detection means for detecting the 
temperature of the cool air cooled by the aforementioned cooling means which stops the 
operation of the aforementioned cooling means when the cooling temperature detected by said 
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cooling temperature detection means has dropped to or lower than a temperature at which the 
aforementioned cooling means is instructed to stop operating; the aforementioned controller has 
an ambient air temperature detection means for detecting the ambient air temperature; and a 
technical means to set the temperature at which the aforementioned cooling means is instructed to 
stop operating to a target temperature lower than the temperature to which it is normally set when 
the ambient air temperature detected by the aforementioned ambient air temperature detection 
means has dropped to or lower than a prescribed temperature at startup time of the 
aforementioned internal combustion engine until the aforementioned internal combustion engine 
reaches a prescribed operating status is adopted. 

[0009] 
Operation 

With the present invention, when the ambient air temperature has dropped to a prescribed 
temperature or lower, the temperature at which the cooling means is instructed to stop operating 
is set to a target temperature lower than the temperature to which it is normally set until the 
cooling water which flows into the heating means is stabilized, that is, until the internal 
combustion engine reaches operating conditions. As a result, even when the ambient air 
temperature has dropped to or lower than the prescribed temperature, the cooling means is kept 
operating until the temperature drops to the target temperature which is lower than the 
temperature to which it is normally set, so that the air which blows into the interior of the car 
through the duct is cooled, and the moisture is removed. Therefore, the dehumidified air is blown 
out of the duct even when the ambient air temperature is equal to or lower than the prescribed 
temperature, the interior air temperature is also low, and the relative humidity inside of the car is 
high, and the cloudiness on the windshield is removed. 

[0010] 

In addition, when the ambient air temperature has dropped to or lower than the prescribed 
temperature, if the cooling temperature detected by the cooling temperature detection means 
drops to or lower than the target temperature which is lower than the temperature to which it is 
normally set before the internal combustion engine reaches normal operating conditions, the 
cooling means is stopped operating, so that the cooling temperature of the cooling means never 
drops to the temperature at which it gets frosted. Therefore, frosting of the cooling means can be 
restrained also by setting the temperature at which the cooling means is instructed to stop 
operating to a target temperature lower than the temperature to which it is normally set. 



[0011] 

Application example 

Configuration of application example 

Next, the air conditioner for a vehicle of the present invention will be explained based on 
the application example shown in Figures 1 through 6. Here, Figure 1 shows an automatic air 
conditioner for an automobile. 

[0012] 

Automobile air conditioner 1 is equipped with duct 2 for introducing air into the interior 
of the car, sirocco blower 3 placed on the upstream side of said duct 2 for sending air into the 
inside of the car via duct 2, evaporator 4 for cooling the air which flows in duct 2, heater core 5 
for heating the air which flows in duct 2, and controller (which will be referred to as ECU, 
hereinafter) 6 for controlling the respective air conditioning apparatuses. 

[0013] 

Blower 3 is configured with blower case 3 a, centrifugal fan 3b, and blower motor 3c; and 
the rpm of blower motor 3 c is determined according to the voltage applied to blower motor 3 c. 
The blower voltage is controlled based on a control signal sent from ECU 6 via blower driver 
circuit 7 (refer to Figure 2). 

[0014] 

Room air inlet 8 for circulating the air inside of the car (interior air) and ambient air inlet 9 
for introducing air from the outside of the car are created on blower case 3 a; and interior/ambient 
air switching damper 10 which opens and closes either interior air inlet 8 or ambient air inlet 9 
selectively, according to the given inlet mode, is attached to it in such a manner that it can be 
pivoted as needed. 

[0015] 

The downstream side of duct 2 is branched into defroster duct 2a, face duct 2b, and foot 
duct 2c; the front ends of respective ducts 2a through 2c are opened up to the inside of the car to 
form defroster blower outlet 11, face blower outlet 12, and foot blower outlet 13. 

[0016] 

Blower outlet damper 14 which opens and closes either defroster duct 2a or face duct 2b 
selectively, according to the given blower outlet mode, is attached to an opening created on the 
upstream side of defroster duct 2a and face duct 2b in such a manner that it can be pivoted as 
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needed. Blower outlet switching damper 15 which opens and closes foot duct 2c, according to the 
given blower outlet mode, is attached to an opening created on the upstream side of foot duct 2c 
in such a manner that it can be pivoted as needed. 

[0017] 

Furthermore, defroster blower outlet 1 1 is opened up in such a manner that the air is 
blown toward windshield 16 of the automobile; face blower outlet 12 is opened up in such a 
manner that the air is blown toward the head/chest part of the driver; and foot blower outlet 13 is 
opened up in such a manner that the air is blown toward the driver's feet. 

[0018] 

Evaporator 4 corresponds to the cooling means of the present invention. It is provided 
inside of duct 2 on the downstream side of blower 3; it is a coolant evaporator which cools the air 
by means of heat exchange between the air sent by blower 3 and the coolant which flows therein 
and is one of the constituents of refrigeration cycle 23. 

[0019] 

Refrigeration cycle 23 is formed using coolant distribution pipe 24 in such a manner that 
coolant is circulated from evaporator 4 into compressor 18, condenser 20 which receives wind 
from cooling fan 19, receiver 21, expansion valve 22, and back to evaporator 4. Compressor 18 
sends out a high-temperature high-pressure gas coolant as it is driven to rotate by the internal 
combustion engine. Electromagnetic clutch 17 is controlled based on a control signal sent from 
ECU 6 via clutch driver circuit 25. 

[0020] 

Heater core 5 corresponds to the heating means of the present invention. It is provided 
inside of duct 2 on the downstream side of evaporator 4 in order to heat the air which passes 
through heater core 5 while using the cooling water of the internal combustion engine as a heat 
source. Said heater core 5 is positioned on one side such that the air which flows inside of duct 2 
forms bypass 26 alongside of heater core 5. The ratio between the amount of air which passes 
through bypass 26 and the amount of the air which passes through heater core 5 is regulated by 
air mixing damper 27 which is attached on the upstream side of heater core 5 in such a manner 
that it can be pivoted as needed. 
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[0021] 

ECU 6 has a CPU, a ROM, a RAM, and so forth built into it; and as shown in Figure 2, an 
operation signal outputted from air conditioning operation panel 28 and detection signals from 
respective sensors to be described later are inputted to it. In addition, ECU 6 carries out 
arithmetic operations of various kinds based on these input signals and a control program for air 
conditioning control inside of the car and outputs control signals to interior/ambient air switching 
damper 10, blower outlet switching dampers 14 and 15, servo motors 29, 30, and 31 for driving 
air mixing damper 27, blower driver circuit 7 for driving blower motor 3c of blower 3, and clutch 
driver circuit 25 for driving electromagnetic clutch 17. 

[0022] 

Interior air temperature sensor 32, ambient air temperature sensor 33, sunlight sensor 34, 
post-evaporation temperature sensor 35, and water temperature sensor 36 are utilized for the 
aforementioned sensors. Interior air temperature sensor 32 detects temperature Tr inside of the 
car (interior air temperature) and outputs a detection signal corresponding to the detected 
temperature to ECU 6. Ambient air temperature sensor 33 corresponds to the ambient air 
temperature detection means of the present invention, and it detects temperature Tarn inside of 
the car (ambient air temperature) and outputs a detection signal corresponding to said detected 
temperature to ECU 6. 

[0023] 

Sunlight sensor 34 detects the amount Ts of sunlight incident into the inside of the car and 
outputs a detection signal corresponding to said detected temperature to ECU 6. 
Post-evaporation temperature sensor 35 corresponds to the cooling temperature detection means 
of the present invention, and it detects the cooling temperature of the air cooled by evaporator 4 
(cooling capability of evaporator 4), that is, temperature Te of the air at the outlet of evaporator 4, 
and outputs a detection signal corresponding to said detected temperature to ECU 6. Here, a 
temperature sensor for detecting the temperature at evaporator 4 may also be utilized for the 
cooling temperature detection means. Water temperature sensor 36 detects water temperature Tw 
of the cooling water of the internal combustion engine and outputs a detection signal 
corresponding to said detected temperature to ECU 6. 

[0024] 

Air conditioning operation panel 28 is provided on the instrument panel inside the car, and 
it is equipped with temperature setting switch 37 for setting an inside temperature as desired /4 
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by the driver, air conditioning switch 38 for instructing ECU 6 to drive compressor 18, blower 
outlet mode switching switch 39 for switch the blower outlet mode, inlet mode switching switch 
40 for switching the inlet mode, fan switch 41 for regulating the amount of wind sent by 
centrifugal fan 3b, and off switch 42. 

[0025] 

Here, defrosting control carried out by compressor 1 8 when automatic air conditioning is 
selected will be explained. During the defrosting control to prevent evaporator 4 from frosted, as 
shown by the control characteristic in Figure 3, ECU 6 controls compressor 18 to operate and 
stop by turning on and off electromagnetic clutch 17 via clutch driver circuit 25 according to 
post-evaporation temperature Te detected by post-evaporation sensor 35. Furthermore, 
compressor 18 stops when electromagnetic clutch 17 is turned off manually using air conditioning 
switch 38 also. 

[0026] 

More specifically, as shown by the control characteristic in Figure 3, when 
post-evaporation temperature Te detected by post-evaporation temperature sensor 35 has 
dropped to or lower than the normal target temperature TeOFFl (for example, 3°C) at which 
compressor 18 is instructed to stop, electromagnetic clutch 17 is turned off via clutch driver 
circuit 25 in order to have compressor 18 stop operating (off). 

[0027] 

In addition, as shown by the control characteristic in Figure 3, when post-evaporation 
temperature Te detected by post-evaporation temperature sensor 35 has risen beyond the normal 
target temperature TeONl (= TeOFFl + 1°C; for example, 4°C) at which compressor 18 is 
instructed to start operating, electromagnetic clutch 17 is turned on via clutch driver circuit 25 in 
order for compressor 18 to resume its operation (on). 

[0028] 

Furthermore, during the defrosting control by compressor 18 of the present application 
example, when the outside temperature has dropped to or lower than a prescribed temperature 
(for example, 5°C), target temperature TeOFF2 (for example, -10°C) which is lower than the 
temperature at which compressor 18 is instructed to stop operating is set for a prescribed period 
of time (for example, 5 minutes) after an ignition switch not illustrated is turned on, and the 
temperature at which compressor 1 8 is instructed to start operating is set to target temperature 
TeON2 (TeOFF2 + 2°C; for example, -8°C) which lower than the normal temperature. 
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[0029] 

Furthermore, the temperature is set to target temperature TeOFF2, which is lower than 
the temperature to which it is normally set, based on the graph in Figure 4, while preventing 
evaporator 4 from frosted. For example, because the frosting temperature of evaporator 4 is -9°C, 
when the ambient air temperature is 5°C when the internal combustion engine is started, TeOFF2 
should be set to a temperature (for example, -10°C) higher [sic; lower] than said temperature. In 
addition, because the frosting temperature of evaporator 4 is -11 °C when the ambient air 
temperature is 0°C when the internal combustion engine is started, TeOFF2 should be set to a 
temperature (for example, -10°C) higher than said temperature. Furthermore, because the frosting 
temperature of evaporator 4 is -13°C when the ambient air temperature is -5°C when the internal 
combustion engine is started, TeOFF2 should be set to a temperature (for example, -12°C) higher 
than said temperature. Therefore, the lower the ambient air temperature gets, the lower the target 
temperature TEOFF2 can be set below the normal temperature. 

[0030] 

Function of the application example 

Operations of said automobile air conditioner 1 will be explained briefly based on Figure 1 
through 6. ECU 6 starts the control program when the ignition switch is turned on in order to 
execute arithmetic operations and processing in accordance with the flowchart in Figure 5. 

[0031] 

First, control timers of various kinds are initialized (Step SI). Next, temperature Tset set 
at temperature setting switch 37 is read (Step S2). Then, input signals from sensors of various 
kinds are read in order to detect vehicle environment conditions which would affect the air 
conditioning status inside of the car. That is, interior air temperature Tr detected by room air 
temperature sensor 32, ambient air temperature Tarn detected by ambient air temperature sensor 
33, amount of sunlight Ts detected by sunlight sensor 34, post-evaporation temperature Te 
detected by post-evaporation temperature sensor 35, and water temperature Tw detected by 
water temperature sensor 36 are read (Step S3). 

[0032] 

Next, target blowing temperature TA0 of the air blown into the interior of the car is 
computed based on the aforementioned various kinds of input data (interior air temperature Tr, 
ambient air temperature Tarn, and amount of sunlight Ts) read into ECU 6 and the formula given 
below under No. 1 (Step S4). 
No. 1 
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TAO - KsetTset - Kr-Tr - Kam-Tam - Ks Ts + C 
[0033] 

Kset indicates a temperature setting gain, Tset indicates a temperature set using 
temperature setting switch 37, Kr indicates an interior air temperature gain, Tr indicates an 
interior air temperature detected by interior temperature sensor 32, Kam indicates an ambient air 
temperature gain, Tam indicates an ambient air temperature detected by ambient air temperature 
sensor 33, Ks indicates a sunlight gain, Ts indicates the amount of sunlight detected by sunlight 
sensor 34, and C indicates a corrective constant. 

[0034] 

Then, the amount of wind from centrifugal fan 3b is set based on the control characteristic 
used to decide the blower voltage according to prestored target blowing temperature TAO. That 
is, the blower voltage to be applied to blower motor 3c via blower driver circuit 7 is set (Step S5). 
Then, target opening level S W of air mixing damper 27 is computed based on the formula given 
below under No. 2 (Step S6). 
No. 2 

SW = {(TAO - Te)/(Tw - Te)} X 100 (%) 
[0035] 

Te indicates a post-evaporation temperature (cooling capability of evaporator 4) detected 
by post-evaporation temperature sensor 35, and Tw indicates a water temperature detected by 
water temperature sensor 36. 

[0036] 

Next, the blower outlet mode is decided based on the control characteristic used to decide 
a blower outlet mode according to prestored target blowing temperature TAO and the setting 
position of the blower outlet switching switch, such as blower outlet mode switching switch 39 
(Step S7). Next, the inlet mode is decided based on the control characteristic used to decide an 
interior/ambient air intake mode according to prestored target blowing temperature TAO and the 
setting position of inlet mode switching switch 40 (Step S8). Then, the defrosting control, the 
main content of the present invention, is carried out (Step S9). 

[0037] 

Next, the control signals decided in aforementioned Steps S5 through S9 are outputted to 
blower driver circuit 7, servo motors 29 through 31 and clutch driver circuit 25 so as to activate 
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centrifugal fan 3b, interior/ambient air switching damper 10, blower outlet switching dampers 14 
and 15 and air mixing damper 27 and to turn on and off electromagnetic clutch 17 of compressor 
18(StepS10). 

[0038] 

Next, whether or not control cycle time ta has passed since the execution of the 
processing in Step S 10 is judged Step S 1 1). If the result of the judgment is No, there is a pause 
until control cycle time ta passes. If the result of said judgment is Yes, the aforementioned 
computation and processing are repeated by returning to the processing in Step S2. As the 
aforementioned computation and processing are executed repeatedly, automobile air conditioner 1 
is controlled automatically. 

[0039] 

Next, the defrosting control at ECU 6 will be explained in detail. Here, Figure 6 is a 
flowchart showing a defrosting control program. The flowchart in Figure 6 starts when the 
processing in Step S8 in Figure 5 is completed. 

[0040] 

First, whether or not prescribed period of time tb (for example, 5 min) has passed after the 
internal combustion engine is started, that is, after the ignition switch is turned on (IG ON), is 
judged (Step S21). If the result of the judgment in Step S21 is Yes, whether or not air conditioner 
switch 38 is on (A/C switch-ON) is judged (Step S22). If the result of the judgment in Step S22 is 
No, a control signal to turn electromagnetic clutch 17 of compressor 18 off (OFF) is outputted 
(Step S23) before ending the defrosting control. 

[0041] 

If the result of the judgment in Step S22 is Yes, whether or not electromagnetic clutch 17 
is currently on (ON) is judged (Step S24). If the result of the judgment in Step S24 is Yes, 
whether or not post-evaporation temperature Te detected by post-evaporation temperature sensor 
35 has dropped to or lower than normal target temperature TeOFFl (for example, 3°C) is judged 
(Step S25). 

[0042] 

If the result of the judgment in Step S25 is Yes, the processing in S23 is carried out. If the 
result of the judgment in Step S25 is NO, the defrosting control is ended. 
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[0043] 

If the result of the judgment in Step S24 is No, whether or not post-evaporation 
temperature Te detected by post-evaporation temperature sensor 35 has risen to or higher than 
normal target temperature TeONl (for example, 4°C) is judged (Step S26). If the result of the 
judgment in Step S26 is Yes, a control signal to turn electromagnetic clutch 17 of compressor 18 
on (ON) is outputted (Step S27) before ending the defrosting control. If the result of the 
judgment in Step S26 is No, the defrosting control is ended. 

[0044] 

If the result of the judgment in Step S21 is No, whether or not ambient air temperature 
Tarn from ambient air temperature sensor 33 has dropped to or lower than prescribed temperature 
TA (for example, 5°C) is judged (Step S28). If the result of the judgment in Step S28 is No, the 
processing moves to that in Step S22. 

[0045] 

If the result of the judgment in Step S28 is Yes, whether or not electromagnetic clutch 17 
is currently on (ON) is judged (Step S29). If the result of the judgment in Step S29 is Yes, 
whether or not post-evaporation temperature Te detected by post-evaporation temperature sensor 
35 has dropped to or lower than normal target temperature TeOFF2 (for example, -10°C) is 
judged (Step S30). If the result of the judgment in Step S30 is Yes, the processing moves to that 
in Step S23. If the result of the judgment in Step S30 is No, the defrosting control is ended. 

[0046] 

If the result of the judgment in Step S29 is No, whether or not post-evaporation 
temperature Te detected by post-evaporation temperature sensor 35 has risen to or higher than 
target temperature TeON2 (for example, -8°C), which is lower than the temperature to which it is 
normally set, is judged (Step S31). If the result of the judgment in Step S31 is Yes, the processing 
moves to that in Step S27. If the result of the judgment in Step S31 is No, the defrosting control 
is ended. 

[0047] 

As described above, when ambient air temperature Tarn has dropped to or lower than 
prescribed temperature TA (for example, 5°C) by the time [the driver] gets in the automobile, the 
temperature at which compressor 18 is instructed to stop operating is changed to target 
temperature TeOFF2 (for example, -10°C), which is lower than the temperature to which it is 
normally set, for a prescribed period of time (for example, 5 min) after the internal combustion 
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engine is started, that is, until water temperature Tw of the cooling water which flows into heater 
core 5 reaches a water temperature (for example, 40°C) at which the interior air temperature can 
be controlled. In addition, the temperature at which compressor 18 is instructed to start operating 
is changed to target temperature TeON2 (for example, -8°C) which is lower than the temperature 
to which it is normally set. 

[0048] 

As a result, even when ambient air temperature Tarn has dropped to prescribed 
temperature TA (for example, 5°C) or lower, compressor 18 is kept operating until it drops to or 
lower than target temperature TeOFF2 (for example, -10°C), which is lower than the temperature 
to which it is normally set. Thus, heat is exchanged between the coolant which flows into 
evaporator 4 and the air which flows into the interior of the car through duct 2 so as to cool the 
air, and the air blown into the interior of the car gets dehumidified. 

[0049] 

Effects of the application example 

Therefore, in the case of automobile air conditioner 1, even when ambient air temperature 
Tarn has dropped to or lower than prescribed temperature TA (for example, 5°C), interior air 16 
temperature Tr is also low, and the relative humidity inside of the car is high when a driver gets in 
the automobile and turns on the ignition switch to start the internal combustion engine, the 
dehumidifying operation is carried out by automobile air conditioner 1 to reduce the relative 
humidity inside of the car without requiring a cumbersome manual operation, so that windshield 
16 of the automobile can be kept from frosting. 

[0050] 

In addition, because automobile air conditioner 1 turns off electromagnetic clutch 17 to 
stop compressor 18 when ambient temperature Tarn has already dropped to or lower than 
prescribed temperature TA (for example, 5°C), and if post-evaporation temperature Te drops to 
or lower than TeOFF2, which is lower than the temperature to which it is normally set, during a 
prescribed period of time (for example, 5 min) after the internal combustion engine is started, the 
temperature of evaporator 4 never drops to or lower than the frosting temperature, so that 
frosting of evaporator 4 can be prevented, and a drop in the dehumidifying capability of 
automobile air conditioner 1 can be prevented. 



14 



[0051] 

Modification example 

Although the temperature at which the compressor was instructed to stop operating was 
set to a target temperature which was lower than the temperature to which it was normally set for 
a prescribed period of time after the internal combustion engine was started in this application 
example, the stoppage instruction temperature may be set to a target temperature which is lower 
than the temperature to which it is normally set until the temperature of the cooling water rises to 
or higher than a prescribed water temperature (for example, 40 °C) after the internal combustion 
engine is started. In addition, the temperature at which the compressor is instructed to stop 
operating may be set to a target temperature which is lower than the temperature to which it is 
normally set until the temperature of the lubrication oil of the internal combustion engine rises to 
or higher than a prescribed oil temperature. Furthermore, the present invention can be applied to a 
case where the normal target temperature at which the compressor is instructed to stop operating 
can be altered for the purpose of energy-saving control, for example. 

[0052] 

Although a refrigeration cycle evaporator was utilized for the cooling means in said 
application example, a cooling member, such as a Peltier device, may also be utilized for the 
cooling means. In addition, the present invention can be applied not only to one in which the 
cooling capability of the cooling means is demonstrated by turning it on and off but also to one in 
which the rpm of the compressor can be changed by changing the frequency using an inverter and 
one in which a variable capacitance compressor is utilized in order to change the cooling 
capability of the cooling means over a wide range, for example. 

[0053] 

Effect of the invention 

In the present invention, frosting of the cooling means and frosting of the windshield can 
both be prevented by setting the temperature at which the cooling means is instructed to stop 
operating to a target temperature which is lower than the temperature to which it is normally set 
even when the interior temperature has dropped to or lower than a prescribed temperature when 
the internal combustion engine is started, the room temperature is also low, and the relative 
humidity inside of the car is high. 

Brief description of the figures 

Figure 1 is a block diagram showing an outlined structure of the automobile air 
conditioner utilizing the present invention. 
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Figure 2 is a block diagram showing an outlined structure of the ECU utilizing the present 
invention. 

Figure 3 is a graph showing the defrosting control characteristic with respect to the 
post-evaporation temperature. 

Figure 4 is a graph showing the relationship between the target temperature lower than the 
normal temperature and the ambient temperature. 

Figure 5 is a flowchart of a basic control program used by ECU. 

Figure 6 is a flowchart of the defrosting control program in Figure 5. 

Explanation of the symbols 

1 . automobile air conditioner (air conditioner for a vehicle) 

2. duct 

4. evaporator (cooling means) 

5. heater core (heating means) 

6. ECU (controller) 

1 7 . electromagnetic clutch 

18. compressor 

33. ambient air temperature sensor (ambient air temperature detection means) 

35. post-evaporation temperature sensor (cooling temperature detection means) 




Figure 1 
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Figure 4 
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Keys: 1 temperature at which compressor is instructed to stop operating 

2 target temperature lower than the temperature to which it is normally set 

3 frosting in progress 

4 ambient air temperature 
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52 Read temperature set 

53 Read vehicle environment conditions 

54 Compute TAO 

55 Set blower voltage 

56 Compute SW 

57 Decide blower outlet mode 

58 Decide inlet mode 

59 Defrosting control 

510 Output control signal 

511 Ta has passed? 




Figure 6 
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